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* NOTICES * 

iTFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motor which adds auxiliary torque to a steering system, and the steering torque detector 
which detects the steering torque of said steering system and outputs a steering torque signal, The target 
current operation part which calculates the target current which should be supplied to said motor based on a 
steering torque signal, and outputs a target current signal, The motor current detector which detects the 
current which flows to said motor and outputs a motor current signal, The deflection operation part which 
calculates the deflection of a target current signal and a motor current signal, and outputs a deflection signal, 
The drive control signal generation section which generates and outputs the drive control signal for driving 
said motor based on a deflection signal, In the becoming electric power- steering equipment the control unit 
equipped with the motor mechanical component which supplies a current to said motor based on a drive 
control signal — since — said control unit Electric power-steering equipment characterized by having the 
driving signal gradual decrease section which dwindles a drive control signal with the passage of time. 
[Claim 2] Said control unit is electric power-steering equipment according to claim 1 characterized by 
having the target current gradual decrease section which dwindles a target current signal with the passage of 
time while having the driving signal gradual decrease section which dwindles a drive control signal with the 
passage of time. 

[Claim 3] Said drive control signal gradual decrease section is electric power-steering equipment according 
to claim 1 characterized by dwindling a drive control signal with the passage of time when an ignition 
switch is turned off, and when the supply voltage of a dc-battery falls below to a predetermined electrical 
potential difference. 

[Claim 4] When an ignition switch is turned off, and when the supply voltage of a dc-battery falls below to a 
predetermined electrical potential difference, while said drive control signal gradual decrease section 
dwindles a drive control signal with the passage of time Said target current gradual decrease section is 
electric power-steering equipment according to claim 2 characterized by dwindling a target current signal 
with the passage of time when an ignition switch is turned off, and when the supply voltage of a dc-battery 
falls below to a predetermined electrical potential difference. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electric power-steering equipment which the power of a 
motor is made to act on a steering system, and mitigates an operator's control force, and in case supply of 
the steering auxiliary force is suspended in connection with the case where made the ignition switch turn off 
and supply of the steering auxiliary force is suspended in detail, the sag of a dc-battery power source, etc., it 
is related to the electric power-steering equipment it was made to make dwindle the steering auxiliary force 
with time amount progress. 
[0002] 

[Description of the Prior Art] Drawing 1 is ** type structural drawing of electric power-steering equipment. 
Electric power-steering equipment 1 has mitigated an operator's control force by equipping a steering system 
with a motor 10 and controlling the power supplied from a motor 10 using a control unit 20. 
[0003] The steering shaft 3 established in one is connected with a steering wheel (handle) 2 to the pinion 6 
of the rack & pinion device 5 through the connecting shaft 4 which has universal joints 4a and 4b. The rack 
shaft 7 is equipped with rack gear-tooth 7a which gears with a pinion 6. The rack & pinion device 5 changes 
rotation of a pinion 6 into the reciprocating motion to rack 7 shaft orientation. The front wheel 9 on either 
side as a rolling ring is connected with the both ends of the rack shaft 7 through a tie rod 8. Steering of a 
steering wheel 2 rocks a front wheel 9 through the rack & pinion device 5 and a tie rod 8. Thereby, the sense 
of a car is changeable. 

[0004] In order to mitigate a control force, the motor 1 0 which supplies steering auxiliary torque (assistant 
torque) is arranged in same axle with the rack shaft 7, the rotation output of a motor 1 0 is changed into a 
thrust through the ball-thread device 1 1 established almost in parallel with the rack shaft 7, and it is made to 
act on the rack shaft 7. Driving-side helical-gear 10a is prepared in Rota of a motor 10 in one. It is prepared 
in the axis end of screw-thread shaft 1 la of the ball-thread device 1 1 in one, and helical-gear lib and 
driving-side helical-gear 10a are meshed. Nut 1 lc of the ball-thread device 1 1 is connected with the rack 
shaft 7. 

[0005] The manual steering torque which acts on a pinion 6 with the steering torque detector (steering 
torque sensor) 12 formed in the steering box (not shown) is detected, and the steering torque signal Tp 
according to the detected steering torque is supplied to the control unit 20. A control unit 20 operates a 
motor 10 by making the steering torque signal Tp into the main signal, and controls the output power 
(steering auxiliary torque) of a motor 1 0. 

[0006] Drawing 2 is the block block diagram of the conventional control device. The conventional control 
unit 20A is equipped with the target current operation part 21, drive control signal generation section 22A, 
and the motor mechanical component 23. The target current operation part 21 determines target auxiliary 
torque based on the steering torque signal Tp, and outputs the target current signal IT which is needed in 
order to supply target auxiliary torque from a motor 10. Drive control signal generation section 22 A 
generates the PWM (Pulse Density Modulation) signal for carrying out PWM operation of the motor 1 0 
based on the target current signal IT, and outputs the generated PWM signal as drive control signal 22a. 
[0007] The motor mechanical component 23 is equipped with the gate drive circuit section 24 and the motor 
drive circuit 25 which carried out H mold bridge connection of the four field-effect transistors for power. 
The gate drive circuit section 24 drives the gate of each field-effect transistor based on drive control signal 
(PWM signal) 22a, and carries out the switching drive of each field-effect transistor. Thereby, control unit 
20A carries out PWM control of the power supplied to a motor 10 from the dc-battery power source BAT 
based on the steering torque Tp detected by the steering torque detecting element 12, and controls the output 
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power (steering auxiliary torque) of a motor 10. 

[0008] Drawing 3 is the block block diagram of other conventional control devices. Control unit 20B shown 
in drawing 3 detects the motor current IM actually supplied to the motor 10, is performing feedback control 
based on the motor current IM, and raises the control characteristic of a motor 10. Control unit 20B of a 
motor current feedback control mold The motor current detector 26 which detects the current which is 
flowing to the motor 1 0 to the configuration shown in drawing 2 , and outputs the motor current signal IM, 
While the deflection operation part 27 which asks for the deflection of the target current signal IT and the 
motor current signal IM is added, it has drive control signal generation section 22B which outputs drive 
control signal 22a for driving a motor 10 based on deflection signal 27a outputted from the deflection 
operation part 27. 

[0009] What detects the motor current which is flowing to the path cord, without the motor current detector 
26 disconnecting a measured electric wire using a hall device etc., the thing which amplifies the electrical 
potential difference generated in the resistance for current detection of low resistance value, changes into a 
current, and detects a motor current are used. 

[0010] Drive control signal generation section 22B receives deflection signal 27a. Proportionality, an 
integral, The current feedback (F/B) control section 28 which generates and outputs drive current signal 28a 
for controlling the current supplied to a motor 1 0 so that differential etc. may be processed and deflection 
may approach zero, The PWM (Pulse Density Modulation) signal for carrying out PWM operation of the 
motor 10 based on drive current signal 28a is generated, and it has the PWM signal generation section 29 
which outputs the generated PWM signal as drive control signal 22a of a motor. 

[001 1] Since control unit 20B of the motor current feedback control mold shown in drawing 3 controls 
operation of a motor 1 0 so that the target current IT, the current IM actually supplied to the motor 1 0, and 
deflection approach zero, it can raise control precision and responsibility. 

[0012] However, in the conventional electric power- steering equipment mentioned above, since the steering 
auxiliary torque currently supplied from the motor is rapidly set to 0 when an ignition switch is turned off, 
steering auxiliary torque is rapidly set to 0 and it is in the condition that the steering was cut, it moves [ a 
steering ] according to the reaction force of a tire and is not desirable. Moreover, when an ignition switch is 
turned off and steering auxiliary torque is rapidly set to 0, a steering wheel may become heavy rapidly and 
sense of incongruity may be given to an operator. 

[0013] As these cures, when failure occurs in the time of OFF of an ignition switch, or a control unit, as the 
control force of (fade-out control) and a steering wheel was gently increased by decreasing gradually the 
steering auxiliary torque supplied from a motor, these people have proposed the electromotive power- 
steering equipment with which the good steering feeling was obtained by JP,62-181958,A. 
[0014] A steering condition detection means by which this electromotive power- steering equipment detects 
the steering condition of a steering system, A motor control signal generating means to determine and output 
a motor control signal based on the steering condition detecting signal from this steering condition detection 
means, An actuation halt detection means to have the motor driving means which drives a motor based on 
the motor control signal from this motor control signal generating means, and to detect an actuation halt of 
the equipment concerned itself further, It has an amendment means to decrease a motor control signal 
gradually with time amount based on the detecting signal from this actuation halt detection means. 
[0015] Drawing 4 is the block block diagram of the control device of the former made like which decreases 
gradually the steering auxiliary torque supplied from a motor at the time of OFF of an ignition switch etc. 
(fade-out control is performed). Control unit 20C shown in drawing 4 is interposing the amendment section 
31 between the target current operation part 21 of the conventional control unit 20A and drive control signal 
generation section 22A which were shown in drawing 2 . The amendment section 3 1 supplies the target 
current signal IT supplied from the target current operation part 21 to drive control signal generation section 
22 A as it is in a normal operating state (condition of not performing fade-out control). 
[0016] When the ignition switch which is not illustrated is turned off and failure is detected by the fault 
detection section which is not illustrated, And the thing which the electrical potential difference of Dc- 
battery BAT has become by the battery voltage Monitoring Department which does not illustrate beyond the 
permissible upper limit electrical-potential-difference value, Or when having become below a permission 
lower limit is detected, fade-out demand signal 31a is supplied to the amendment section 31 from the 
ignition switch Monitoring Department which does not illustrate, the fault detection section, the battery 
voltage Monitoring Department, etc. If fade-out demand signal 31a is supplied, the amendment section 31 
will generate the target current amendment signal ITH with which the target current value supplied from the 
target current operation part 21 is gradually decreased, and a target current value is finally set to 0, and will 
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supply this target current amendment signal ITH to drive control signal generation section 22A. 
[0017] thereby — the time of OFF of an ignition switch, and battery voltage — a predetermined electrical 
potential difference — when it becomes out of range, the auxiliary control force supplied from a motor 1 0 
can be reduced gradually, and a steering can move according to tire reaction force, or it can mitigate that a 
feeling of steering changes rapidly. 

[001 8] drawing 5 decreases gradually the steering auxiliary torque supplied from a motor at the time of OFF 
of an ignition switch etc. — making (fade-out control) — ** — it is the block block diagram of other 
conventional control devices made like. Control unit 20D shown in drawing 5 is interposing the amendment 
section 3 1 between the target current operation part 2 1 of other conventional control units shown in drawing 
3 , and the deflection operation part 27. The amendment section 31 supplies the target current signal IT 
supplied from the target current operation part 2 1 to the deflection operation part 27 as it is in a normal 
operating state. 

[0019] When the ignition switch which is not illustrated is turned off and failure is detected by the fault 
detection section which is not illustrated, And the thing which the electrical potential difference of Dc- 
battery BAT has become by the battery voltage Monitoring Department which does not illustrate beyond the 
permissible upper limit electrical-potential-difference value, Or when having become below a permission 
lower limit is detected, fade-out demand signal 31a is supplied to the amendment section 3 1 from the 
ignition switch Monitoring Department which does not illustrate, the fault detection section, the battery 
voltage Monitoring Department, etc. If fade-out demand signal 31a is supplied, the amendment section 31 
will generate the target current amendment signal ITH with which the target current signal IT supplied from 
the target current operation part 21 is gradually decreased, and the target current signal IT is finally set to 0, 
and will supply this target current amendment signal ITH to the deflection operation part 27. 
[0020] A predetermined electrical potential difference is supplied to the motor current detector 26, actuation 
of the motor current detector 26 is normal, and when the current currently supplied to the motor 10 is 
detected correctly, the current supplied to a motor 10 with reduction of the target current signal IT decreases 
gradually, and is set to 0. 
[0021] 

[Problem(s) to be Solved by the Invention] However, in control-device 20D of the current feedback control 
mold shown in drawing 5 , the supply voltage of Dc-battery BAT may shift from the current value by which 
the motor current value IM supplied from the motor current detector 26 when it falls rather than the 
electrical-potential-difference range where the motor current detector 26 can operate normally is actually 
supplied to the motor 10. Although the power source of the predetermined electrical -potential-difference 
range (for example, 12-14 volts) is supplied in the condition that the engine has required the ignition switch 
by ON since generated output is supplied from the generator when the engine performance of Dc-battery 
BAT is falling especially Where the ignition switch was turned off and an engine is suspended Since the 
electric power supply from a generator is lost and power is supplied to various kinds of loads from Dc- 
battery BAT, The electrical potential difference supplied falls more sharply than nominal voltage (for 
example, 12 volts) (for example, 8 volts or less), and the motor current detector 26 may be able to stop being 
able to detect a motor current value normally. 

[0022] for this reason, in the control unit which is performing current feedback control When it is detected 
that the electrical potential difference of the case where an ignition switch is turned off, or Dc-battery BAT 
has become beyond a permissible upper limit electrical-potential-difference value or below a permission 
lower limit, even if it amends the target current signal IT and decreases the target current value IT gradually 
When the electrical potential difference of Dc-battery BAT falls below to the electrical-potential-difference 
range where a current detector can operate normally, the current which it becomes impossible to detect the 
motor current IM correctly for this reason, and is supplied to a motor 1 0 may be decreased corresponding to 
desired value. For this reason, where a wheel is turned, when an ignition switch turns off, steering ****** i s 
carried out, steering torque increases rapidly relaxedly, and sense of incongruity may be given to an 
operator. 

[0023] Even if the supply voltage supplied to the motor current detector 26 falls as this cure, it is possible 
but to improve the motor current detector 26 so that current detection precision can be secured, and when 
the current detection precision at the time of a low battery (for example, 7-9 volts) is raised, the current 
detection precision at the time (for example, 10-14 volts) or the time of the high voltage (for example, 14 
volts or more) may usually fall. When it is going to make large the power range of the motor current 
detector 26 of operation, it may lead to the cost rise of the motor current detector 26. 

[0024] While carrying out feedback control of the current which was made in order that this invention might 
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solve such a technical problem, detects the current supplied to a motor with a current detector, and is 
supplied to a motor In the electric power-steering equipment it was made to make dwindle the steering 
auxiliary force when suspending supply of the steering auxiliary force in connection with the case where 
made the ignition switch turn off and supply of the steering auxiliary force is suspended, the sag of a dc- 
battery power source, etc. Even when an error may arise in the detection current value of a current detector 
in connection with the sag of a dc-battery power source, it aims at offering the electric power-steering 
equipment which the steering auxiliary force is decreased appropriately and enabled it to control a motor 
current to 0. 
[0025] 

[Means for Solving the Problem] The electric power-steering equipment applied to this invention in order to 
solve said technical problem The motor which adds auxiliary torque to a steering system, and the steering 
torque detector which detects the steering torque of a steering system and outputs a steering torque signal, 
The target current operation part which calculates the target current which should be supplied to a motor 
based on a steering torque signal, and outputs a target current signal, The motor current detector which 
detects the current which flows to a motor and outputs a motor current signal, The deflection operation part 
which calculates the deflection of a target current signal and said motor current signal, and outputs a 
deflection signal, In the electric power-steering equipment which consists of a control unit equipped with the 
motor mechanical component which supplies a current to a motor based on the drive control signal 
generation section and the drive control signal which generate and output the drive control signal for driving 
said motor based on a deflection signal A control unit is characterized by having the driving signal gradual 
decrease section which dwindles a drive control signal with the passage of time. 

[0026] When an ignition switch is turned off, and when the supply voltage of a dc-battery falls below to a 
predetermined electrical potential difference, the drive control signal gradual decrease section is constituted 
so that a drive control signal may be dwindled with the passage of time. 

[0027] In addition, a control unit is good also as a configuration equipped with the target current gradual 
decrease section which dwindles a target current signal with the passage of time while it is equipped with 
the driving signal gradual decrease section which dwindles a drive control signal with the passage of time. 
[0028] In this case, when an ignition switch is turned off, and when the supply voltage of a dc-battery falls 
below to a predetermined electrical potential difference, while the drive control signal gradual decrease 
section dwindles a drive control signal with the passage of time, the target current gradual decrease section 
is constituted so that a target current signal may be dwindled with the passage of time, when an ignition 
switch is turned off, and when the supply voltage of a dc-battery falls below to a predetermined electrical 
potential difference. 

[0029] In addition, the electric power-steering equipment concerning this invention It asks for the deflection 
of the target current calculated by target current operation part corresponding to steering torque, and the 
motor current detected with the motor current detector by deflection operation part. The steering auxiliary 
torque corresponding to steering torque is generated from a motor by controlling the current which generates 
the drive control signal based on this deflection, and supplies it to a motor through a motor mechanical 
component based on the generated drive control signal in the drive control signal generation section. 
[0030] When an ignition switch is turned off, and when the supply voltage of a dc-battery falls below to a 
predetermined electrical potential difference, the drive control signal gradual decrease section dwindles the 
drive control signal supplied to a motor mechanical component with the passage of time. Since the drive 
control signal gradual decrease section reduces gradually the drive control signal supplied to a motor 
mechanical component and is set to 0, even if the error is included in the motor current detected with the 
motor current detector, the current which feedback control does not continue based on the motor current 
detection error, and is supplied to a motor is reduced gradually, and is set to 0. 

[0031] Therefore, the current detection precision of a motor current detector falls by the fall of battery 
voltage, and even when the error for which it does not ask to deflection arises, with the passage of time, the 
auxiliary control force supplied from a motor can be reduced gradually, and can be set to 0. 
[0032] In addition, while reducing gradually the target current which prepared the target current gradual 
decrease section other than the drive control signal gradual decrease section further, and was calculated by 
the target current gradual decrease section corresponding to steering torque with the passage of time By 
making the drive control signal calculated by the drive control signal gradual decrease section corresponding 
to deflection the configuration gradually reduced with the passage of time Even when an operator performs 
steering actuation during gradual decrease of the steering auxiliary force (under fade-out control), the 
steering auxiliary force supplied from a motor can be dwindled with the passage of time. 
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[0033] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained based on an 
accompanying drawing below. The structure of electric power-steering equipment is fundamentally [ as 
what was shown in drawing 1 ] the same, and is as having mentioned above about the structure and 
actuation. 

[0034] Drawing 6 is the block block diagram of the control device of the electric power-steering equipment 
concerning this invention. Control unit 20E shown in drawing 6 consists of the target current operation part 
21, the target current gradual decrease section 32, the deflection operation part 27, drive control signal 
generation section 22C, a motor mechanical component 23, and a motor current detector 26. Control unit 
20E shown in drawing 6 comes to add the target current gradual decrease section 32 and the driving signal 
gradual decrease section 33 to other conventional control unit 20B shown in drawing 3 . The target current 
gradual decrease section 32 is interposed between the target current operation part 21 and the deflection 
operation part 27. The driving signal gradual decrease section 33 is interposed between the current feedback 
(F/B) control section 28 and the PWM signal generation section 29. 

[0035] The target current gradual decrease section 32 supplies the target current signal IT outputted from the 
target current operation part 21 to the deflection operation part 27 as it is in the condition that fade-out 
demand signal 31a is not supplied. When fade-out demand signal 31a is supplied, the target current gradual 
decrease section 32 Target current value gradual decrease signal (target current amendment signal) 32a 
which dwindled the target current value so that the target current signal IT calculated by the target current 
operation part 21 might be gradually decreased with the passage of time and the target current signal IT 
might finally be set to 0 is generated. Generated target current value gradual decrease signal (target current 
amendment signal) 32a is supplied to the deflection operation part 27. 

[0036] Drawing 7 is the explanatory view showing target current gradual decrease actuation of the target 
current gradual decrease section, and driving signal gradual decrease actuation of the driving signal gradual 
decrease section. Drawing 7 (a) shows target current gradual decrease actuation of the target current gradual 
decrease section. The target current gradual-decrease section 32 is decreasing gradually the multiplier (target 
current gradual decrease multiplier) by which it multiplies to the target current value (IT) which the target 
current operation part's 2 1 set up corresponding to the steering torque Tp from the time of fade-out demand 
signal 31a supplying from 1 to 0 corresponding to the time amount progress set up beforehand, and 
generates target current value gradual decrease signal (target current amendment signal) 32a. 
[0037] The target current gradual decrease section 32 may consist of the multiplier setting sections which set 
up the multiplier (target current gradual decrease multiplier) beforehand set up according to the target 
current gradual decrease multiplier multiplication section which multiplies by the multiplier (target current 
gradual decrease multiplier) for carrying out gradual decrease amendment of the target current value to a 
target current value, and the elapsed time from the time of fade-out demand signal 31a being supplied. 
Moreover, the target current gradual decrease section 32 outputs target current value gradual decrease signal 
(target current amendment signal) 32a which multiplied by it and obtained the multiplier (for example, 0.95) 
smaller than 1 to the target current value first. Next, it repeats successively outputting target current value 
gradual decrease signal (target current amendment signal) 32a which multiplied by it and obtained the 
multiplier (for example, 0.95) smaller than 1 to target current value gradual decrease signal (target current 
amendment signal) 32a outputted previously after predetermined time progress. When target current value 
gradual decrease signal (target current amendment signal) 32a which carried out [ a ] multiplication and was 
obtained becomes below the value set up beforehand, you may constitute so that 0 may be outputted. 
[0038] Moreover, the amount of reduction becomes [ the amount of reduction ] although the example for 
which drawing 7 decreases a target current value linearly in the passage of time was shown, make small the 
amount of reduction of a target current value at first, enlarge the amount of reduction of a target current 
value in the passage of time, and few at first greatly gradually, and you may make it result in 0. On the 
contrary, a target current value is reduced greatly at first, the amount of reduction decreases gradually, and 
you may make it result in 0. 

[0039] In addition, although drawing 6 showed the configuration which forms the target current gradual 
decrease section 32 independently, the gradual decrease amendment operation part which performs the 
gradual decrease amendment operation of a target current value may be prepared in the target current 
operation part 21, and the target current operation part 21 and the target current gradual decrease section 32 
may be constituted in one. 

[0040] The driving signal gradual decrease section 33 supplies drive current signal 28a outputted from the 
current feedback control section 28 to the PWM signal generation section 29 as it is in the condition that 
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fade-out demand signal 31a is not supplied. When fade-out demand signal 31a is supplied, the driving signal 
gradual decrease section 33 Drive current value gradual decrease signal (drive current amendment signal) 
33a dwindled so that the drive current value calculated in the current feedback control section 28 might be 
gradually decreased with the passage of time and a drive current value might finally be set to 0 is generated. 
Generated drive current value gradual decrease signal (drive current amendment signal) 33a is supplied to 
the PWM signal generation section 29. 

[0041] Drawing 7 (b) shows drive current gradual decrease actuation of the drive current gradual decrease 
section. The drive current gradual decrease section 33 the multiplier (drive current gradual decrease 
multiplier) by which it multiplies to the drive current value (28a) which the current feedback control section 
28 calculated corresponding to deflection 27a It is referred to as 1 until the time amount beforehand set up 
from the time of fade-out demand signal 31a supplying passes, and drive current value gradual decrease 
signal (target current amendment signal) 33a is generated by decreasing a multiplier (drive current gradual 
decrease multiplier) gradually with time amount progress toward 1 to 0 after that. In addition, although 
drawing 7 (b) showed the example which dwindles a drive current value after predetermined time passed 
without carrying out gradual decrease amendment of the drive current value immediately from the time of 
fade-out demand signal 31a being supplied, you may make it decrease a drive current value immediately 
from the time of fade-out demand signal 3 1 a being supplied to drawing 7 (a) like. 
[0042] Moreover, the drive current gradual decrease section 33 may consist of the drive current gradual 
decrease multiplier multiplication section which multiplies by the multiplier (drive current gradual decrease 
multiplier) for carrying out gradual decrease amendment of the drive current value to a drive current value, 
and the multiplier setting section which sets up the multiplier (target current gradual decrease multiplier) 
according to the elapsed time from the time of fade-out demand signal 31a being supplied set up beforehand. 
Furthermore, the drive current gradual decrease section 33 outputs drive current value gradual decrease 
signal (drive current amendment signal) 33a which multiplied by it and obtained the multiplier (for example, 
0.95) smaller than 1 to the drive current value first. Next, it repeats successively outputting drive current 
value gradual decrease signal (target current amendment signal) 33a which multiplied by it and obtained the 
multiplier (for example, 0.95) smaller than 1 to drive current value gradual decrease signal (drive current 
amendment signal) 33a outputted previously after predetermined time progress. When drive current value 
gradual decrease signal (drive current amendment signal) 33a which carried out [ a ] multiplication and was 
obtained becomes below the value set up beforehand, you may constitute so that 0 may be outputted. 
[0043] Moreover, the amount of reduction becomes [ the amount of reduction ] although the example which 
decreases a drive current value linearly in the passage of time after the predetermined time progress from the 
time of fade-out demand signal 31a being supplied, as for drawing 7 (b) was shown, make small the amount 
of reduction of a drive current value at first, enlarge the amount of reduction of a drive current value in the 
passage of time, and few at first greatly gradually, and you may make it result in 0. On the contrary, a drive 
current value is reduced greatly at first, the amount of reduction makes it small gradually, and you may 
make it result in 0. 

[0044] In addition, although drawing 6 showed the configuration which forms the drive current gradual 
decrease section 33 independently, the gradual decrease amendment operation part which performs the 
gradual decrease amendment operation of a drive current value may be prepared in the current feedback 
control section 28, and the current feedback control section 28 and the drive current gradual decrease section 
33 may be constituted in one. Moreover, each operation multiplier which performs each operation, such as 
proportionality, an integral, and differential, in the current feedback control section 28 The operation 
multiplier modification section to which it is made to change with the passage of time from the time of each 
multiplier being supplied to fade-out demand signal 3 1 a, and is made for the drive current value which is the 
result of an operation to become small gradually, When the calculated drive current value is below a value 
set up beforehand, it may carry out preparing 0 compulsive output section which sets a drive current value to 
0 etc., and the current feedback control section 28 and the driving signal gradual decrease section 33 may be 
constituted in one. 

[0045] Moreover, it may carry out preparing the duty forcible modification section decreased with the 
passage of time from the time of the duty of the PWM signal outputted in the PWM signal generation 
section 29 being supplied to fade-out demand signal 31a etc., and the driving signal gradual decrease section 
33 and the PWM signal generation section 29 may be constituted in one. 

[0046] Furthermore, you may make it constitute the driving signal gradual decrease section from preparing 
the duty forcible modification section decreased with the passage of time from the time of the duty of the 
PWM signal outputted from the PWM signal generation section 29 between the PWM signal generation 
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section 29 and the gate drive circuit section 24 being supplied to fade-out demand signal 31a. 
[0047] In addition, although drawing 6 showed the configuration which prepares the two gradual decrease 
sections of the target current gradual decrease section 32 and the driving signal gradual decrease section 33, 
it is good also as a configuration which forms only the driving signal gradual decrease section 33, without 
forming the target current gradual decrease section 32. 

[0048] Moreover, although drawing 6 showed the configuration from which target current value gradual 
decrease signal (target current amendment signal) 32a outputted from the target current gradual decrease 
section 32 corresponding to change of the target current value IT also changes when the target current signal 
IT changed during fade-out control The target current gradual decrease section 32 is good also as a 
configuration which reduces a target current value gradually toward 0 from the target current value (IT) 
currently outputted from the target current operation part 21, when fade-out demand signal 31a is supplied. 
[0049] Although drawing 6 showed the configuration from which drive current value gradual decrease 
signal (drive current amendment signal) 33a outputted from the driving signal gradual decrease section 33 
corresponding to change of drive current signal 28a also changes when drive current signal 28a changed 
during fade-out control The driving signal gradual decrease section 33 is good also as a configuration which 
reduces a drive current value gradually toward 0 from the drive current value currently outputted from the 
current feedback control section 28, when fade-out demand signal 31a is supplied. 

[0050] In addition, as shown in drawing 7 (a) and (b), time amount (fade-out time amount) until the target 
current gradual decrease section 32 sets a target current reduction multiplier to 0, and time amount (fade-out 
time amount) until the driving signal gradual decrease section 33 sets a driving signal reduction multiplier to 
0 are made equal. 

[0051] Control unit 20E of the electric power-steering equipment applied to this invention as more than 
explained Since it had the driving signal gradual decrease section 33 which dwindles a drive control signal 
with the passage of time when suspending supply of the steering auxiliary force in connection with the case 
where made the ignition switch turn off and supply of the steering auxiliary force is suspended, the sag of a 
dc-battery power source, etc. Even if an error arises on the drive current which an error produces on the 
motor current IM outputted from the motor current detector 26 with the fall of the supply voltage of Dc- 
battery BAT, consequently is calculated in the current feedback control section 28 With time amount 
progress, the current which a current does not continue being supplied to a motor 1 0 and supplied to a motor 
10 is made to **** certainly, and can be set to 0. 

[0052] Furthermore, control unit 20E of the electric power-steering equipment concerning this invention 
Since it has the two gradual decrease sections of the target current gradual decrease section 32 and the 
driving signal gradual decrease section 33 In case fade-out control is performed, while being able to set at a 
property the reduction property of a target current, and the reduction property of the motor current actually 
supplied to a motor 10 based on current feedback control as a request, respectively The reduction property 
that reduction degrees differ with the passage of time can be compounded by compounding two reduction 
properties, as shown in drawing 7 (c), and a motor current can be set to 0. Therefore, in case the steering 
auxiliary force supplied from a motor 1 0 is decreased to 0, finally the steering auxiliary force can be set to 0, 
decreasing the steering auxiliary force so that sense of incongruity may not be given to an operator. 
[0053] 

[Effect of the Invention] The electric power- steering equipment applied to this invention as explained above 
Since it had the driving signal gradual decrease section which dwindles a drive control signal with the 
passage of time In case supply of the steering auxiliary force is suspended in connection with the case where 
made the ignition switch turn off and supply of the steering auxiliary force is suspended, the sag of a dc- 
battery power source, etc., while performing fade-out control made to dwindle the steering auxiliary force 
Since the current which feedback control is not continued based on the motor current detection error, and is 
supplied to a motor can be certainly decreased to 0 even if the error is included in the motor current detected 
with the motor current detector The steering auxiliary force can be dwindled without reducing a steering 
feeling. 

[0054] In addition, while having the driving signal gradual decrease section which dwindles a drive control 
signal with the passage of time By having the target current gradual decrease section which dwindles a 
target current signal with the passage of time The steering auxiliary force changed after making the steering 
auxiliary force change so that sense of incongruity may not be given to a steering feeling, even when an 
operator performed steering actuation during gradual decrease of the steering auxiliary force (under fade-out 
control) can be dwindled. ** Since the reduction property that reduction degrees differ with the passage of 
time is easily realizable by compounding the reduction property of each gradual decrease section, the 
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steering auxiliary force can be dwindled without reducing a steering feeling. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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«-!f> 3 2 acc^tur 1 .tot^si^^ (W^tfO. 

9 5) **Drf#fcSS^SgfiijW^-^ (BSmSSMiE 

3 2 a^ta^-rsci^jra^oiiur. sn#rb 
^asfets^ utcm&TFictj: ~* tern-sit o 4 mtj-r 

[003 8] £/c. 07 ttBS^dfefii*^©Mjai <!: 

<ii©<6i^a*/jN$ < or, ^©igjat t bicmwmm 
mommas <lt, s»j«<g^a^& < -xmic 

^ < ft -3 r o (cms <fc 5 tc lt «fc t,i. 

[003 9 ] ftfc. 0 6 -CI<ZBmmffiffim&3 2 €rl*ji 
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c 0 0 4 0 ] msb{3-^imm3 3 ti, n 

*ff#3 1 &ifi^StiX^rj:^imx^ Wtfs.-? -f - 
8^8153 3 tt> ?x- K7"i» f-g3fcff-sf3 1 a#gfe&;* 
*£ffjtcigl&mijfcffi# 0 £ & Z> J: a (c ft & 3 -^tcMWjmWt 

emms* mrnm^mEm-^) 3 3 a^ir, £ 
>s l ttm®m$tmmi%fm mflammmiEfm) 33a 

to 0 4 1 ] 07 (b ) t,tmmmm.mmsi(Dmxim&m 
mhttz^Lxi**. mwjm^mmsa3 3i,t. «H2 7 

afcSftELTmiffi? ^ - KM? ?Pm$l2 8*JiSSCL/c 
fBSbSiftil (2 8a) fC^tLT^TS^K (.MM^M 
M$gfc) hS^ft-^3 1 a*s«J&Uft: 

mm^ (summiiEmn) 3 3 a 

07 (a) tCj:5K7i- KT^ hgjJcff-^3 1 a 

sect, ■£•*><£<,>. 

[0042] ttc. mwjmi&mmsns 3«. ^s&sifcffl 

- K T ■? h Ssfcff # 3 1 a 3 ft fc^F 6 ©g j§ 
i^r£«$^^£*>6*ij£l,T6i:l,>. <*e.tc. |g 

tt^w&sis 3 3B, $ -rmsbmwtmictt l x 1 £ «j & 

>h3t>{i!gfc (09A«O. 9 5) fcSgD'tlg/dKS&mijSfil 
(IEttmSgffiiE«^) 3 3a*tii;*JU ;XCCff 

^msjiSfc5t(cffl^bfcigi&^«iSijiSM# mm 

WfcffiiE^) 3 3a tc^f 1 «fc 0 &/h3 (#J 
A 0 . 9 5 ) &m D Tf#fcig8&®fe{Bi8rM<I# ( g & 40 
®£*iIEfI-5f) 3 3a *HJ;frr£ C t^m<KU*)jEL 

#) 3 3 a^^ia^L/cffiJ^TfCSCofcii^ttO^ai 

[0043] 07 (b) B7i- K7-7 hg#ft 
-^3 1 a^^^tifc^f.^eif^fraigSf^. IB2& 

Ltt&. mxmzm8bmViLm(Dmm*>i^ < ux> mm 

©HS®£ £ &K|gl&m^ffi©{£jl£S£;rt:S < Ut> ©fij 

«e?sa*sii>«c < ycm(c®Ma3&^# < & r o jcs s so 
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[0044] ^fe, ^ e -cizmmmmmfiiM 3 3 *^ 

8 F^{clia&m«fil©afiiSffijEillSt*tf ^ 5 ?8r$sii iESIff 
SP^rSWr. «»7 ^ - F^<5, *fJHHSJg|32 8 £|gS^zig 
it^g53 3 ££— ftWtc^urfeJ:^. S/ c> ®iE7 

*ft-^3 1 a*J^sn/c^F.'=s>6^FH©iga££t{C 

&¥it>mm l fcfiuy T<Dm-&ixmmm%Lm*: o «c -r 5 & 
aJ2 8 tmmm j ^mffi2H3 3t*-#mtcmi&L-ci>j: 

IK 

[0045] itc. PWM«#^5§P2 9F«3fC t ffi^f 

S53 3 £ PWMfI#£/dc3&2 9 £ ; &-i*WK:«te£Lr «> 

[0046]?e.CC. PWMff-^^g|52 9 £<y- hfg 
«JiIKaJ2 4£©fS{C. P WMfg-5f-±/aSfS 2 9*^ffl^ 

#3 1 a3&l^$n/cB#.^6^KOiffiS££fc{C«ii> 

a [0047] ^c*j. 0 s izmm'gvsffimfi 3 2 £nab<t 

3^. @©m^?9i^SiJ3 2£i£W-r(cH»fI-^iiKjgg($3 3 

[0 04 8] £/c t 0 6 B7i - KT"? hSflSJifUCEl^ 
I T^^kbfcJS-^tt, BS^Sfil I T <omt 

icftfoLxmm&iMm<%ffli3 2^ibm^}Stii,mmmm 

(B««8SEltiEm#) 3 2 afe^fc-rsfllfiS 
fl-^3 1 a*l«^31a/c^TaS«SS?SI#Sf52 1*^6 

Uitiztix^zmwgiMm ( i t) *>60(ci^orss 

[0049] 06tt, 7X-F7 1 ) f-^Jffil^tCllKr^SS 
ft ^2 8 a ■WgZikLfcm&iX. |gaWdSM#2 8 aOt 

it<£ttfcLxmmm^mffi%i3 3 ^eaj^snsigas^ 

S6ffi»r«m-# (fg«rm^iEm#) 3 3a fc^fc-r-SflJ 
R8**L.fc*l. ^S4fl-^jfrjSSP3 3 »7x- KT 1 ? 
^«-^3 1 a*^$tlfc^*-cm^7 ^ - F/<» ?ffl 

fflSP2 8^€.a^73n-rt>^|gasss£fii*56 0{cifii-3t: 

[0050]ft*s. 07 (a) , (b ) {CnVrJ: Sfc. 
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mcwMws. crfe. s^&s 1 o tcnmimi&s twv 
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[0 05 3] 
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